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The Specification 

The Office Action states that the status of the U.S. 
applications disclosed in the specification needs to be updated. 
Applicants have met this objection by amending the first sentence 
in the specification to recite: This application is a 
continuation of application Serial No. 08/757,958, filed November 
25, 1996, now abandoned, which is a continuation application of 
Serial No. 08/061,699, filed May 12, 1993, now abandoned. 

35 U.S.C. S132 

The amendment filed September 18, 1997, has been objected to 
under 35 U.S.C. §132, as introducing new matter. Applicants 
respectfully traverse this rejection. 

The Office Action states that SEQ ID NO: 8 is new matter 
because "Xaa" as used in the amino acid sequence encompasses an 
"unknown or other" amino acid and that the Sequence Listing filed 
September 18, 1997, does not define Xaa as used in SEQ ID NO: 8. 

While applicants believe that there is support in the 
specification, and that it would be known to one skilled in the 
art, that the in the consensus sequence of Fig. 2 encompasses 

"unknown or other" amino acids, applicants have amended the 
Sequence Listing to overcome the objection so as to expedite 
prosecution of the application. 

The Sequence Listing has been amended to include section 
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(ix) such that Xaa at position 1 represents A, S, E, Q, G, H, T, 
D, R, K, N or V, at position 3 represents Y, Q, R, H, T, N, I, L 
or S, at position 8 represents A, Q, V, I, N, T, S, K, E, R or H, 
at position 14 represents N, R, H, K, A, Y, S, F, L, Q or T, at 
position 16 represents F, V, I or L, at position 17 represents V, 
A, T, S or P, at position 21 represents R, S, G, T, N, M, A, L, 
T, Q, D, K or E, at position 22 represents S, P, L, V, H, R, Y, 
Q, T or A, at position 24 represents A, S or P, and at position 
27 represents N, D, K, R, T or E. Support for this amendment is 
found in Fig. 2 which discloses that the "." positions in the 
consensus sequence indicated at the top of Fig. 2, include the 
specific amino acids recited in the subsequent 90 sequences 
disclosed in Fig. 2. The Office Action itself, at page 3, lines 
7-9, acknowledges that "Figure 2 possibly discloses that the " . " 
position in the consensus sequence was found to be a particular 
amino acid recited in the 90 sequences disclosed in Figure 2." 
See also Example 1. 

In sum, now that the amino acid positions designated " . " 
have been limited to certain specifically cited amino acid 
residues, the 35 U.S.C. §132 objection should be withdrawn. 

35 D.S.C. §112. first paragraph 

Claims 40-42, 45, 48, 49, 52 and 53 have been rejected under 
35 U.S.C. §112, first paragraph as containing subject matter 
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which was not described in the specification. Applicants 
respectfully traverse this rejection. The Office Action states 
that there is no support in the specification for SEQ ID NO: 8 in 
claim 40. Applicants have amended the Sequence Listing to 
overcome this rejection, as discussed above in the 35 U.S.C. §132 
section . 

Claims 40-42, 45, 48, 49, 52 and 53 have also been rejected 
under 35 U.S.C. §112, first paragraph in that there is no support 
for the recitation of "wherein the amino acid sequence motif is 
the only sequence corresponding to a hypervariable domain of 
hepatitis C virus." Applicants respectfully traverse this 
rejection. The written description requirement requires that the 
invention be described in such a way that it is clear that the 
applicant invented what is claimed. See , e.g. . In re Benno, 768 
F.2d 1340 (Fed. Cir. 1985) . The specification teaches that the 
average rate of change of the HCV genome within a single 
persistently-infected individual is about 1-2 X 10 3 nt 
changes/site/year, but that there is a much higher rate of change 
at the extreme 5 '-terminus of the gene encoding the N-terminus of 
the E2/NS1 glycoprotein, called the E2 "hypervariable" region. 
This E2 hypervariable region spans amino acids about 384-414. 
SEQ ID NO: 8 is within this hypervariable region. See , e.g. , page 
6, lines 14-28; page 7, lines 21-23; page 7, lines 24-26; page 
50, lines 3-8; Fig. 1; and Fig. 2. Thus, there is support for 
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the phrase cited above . 

Claims 48 and 49 have also been rejected under 35 U.S.C. 
§112, first paragraph in that there is no support for the 
recitation of "comprising all or portion of a particle forming 
protein" or for the recitation of "fused with an amino acid 
sequence encoding all or portion of a particle forming protein." 
Applicants respectfully traverse this rejection. The written 
description requirement requires that the invention be described 
in such a way that it is clear that the applicant invented what 
is claimed. See , e.g. , In re Benno, 768 F.2d 1340 (Fed. Cir. 
1985) . The specification states at page 20, line 28 through page 
21, line 10: 

The immunogenicity of the antigens comprised of 
the SLF--G motif may also be enhanced by preparing them 
in eukaryotic systems fused with or assembled with 
particle- forming proteins such as , for example, that 
associated with hepatitis B surface antigen. See, 
e.g., U.S. Patent No. 4,722,840. These constructs may 
also be expressed in mammalian cells such as CHO cells 
using an SV4 0-dihydrof olate reductase vector (Michelle 
et al. (1984)). (Emphasis added). 

In addition, portions of the particle-forming 
protein coding sequence may be replaced with codons 
encoding the SLF--G epitope from an HCV hypervariable 
domain. In this replacement, regions which are not 
required to mediate the aggregation of the units to 
form immunogenic particles in yeast or mammals can be 
deleted, thus eliminating additional HBV antigenic 
sites from competition with the HCV epitope (s) . 
(Emphasis added) . 



See also the specification at page 14, lines 8-19: 
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The amino acid sequence comprising the HCV epitope 
may be linked to another polypeptide (e.g., a carrier 
protein) , either by covalent attachmen t or bv 
expressing a fused polynucleotide to for m a fusion 
protein . ...If desired, one may employ a substantially 
full-length HCV protein as the carrier, multiplying the 
number of immunogenic epitopes. Alternatively, the 
amino acid sequence from the HCV epitope may be linked 
at the amino terminus and/or carboxy terminus to a non- 
HCV amino acid sequence, thus the polypeptide would be 
a fusion polypeptide. Analogous types of polypeptides 
may be constructed using epitopes from other designated 
viral proteins. (Emphasis added). 

Thus, the specification discloses antigens comprising the 
SLF — G motif which further comprise all or a portion of a 
particle forming protein, or the SLF — G motif which is fused 
with an amino acid sequence encoding all or a portion of a 
particle forming protein. In addition, the polypeptides of the 
claims, i.e., SEQ ID NO: 8 (delineated by the amended Sequence 
Listing as discussed above) , are antigens which "comprise the 
SLF--G motif" (amino acid residues 18-23 of SEQ ID NO:8), and 
thus are clearly covered by the section of the specification 
cited above. Moreover, each specific antigen which "comprises 
the SLF — G motif" that is specifically disclosed elsewhere in the 
specification (e.g., SEQ ID NO:8), does not need to be relisted 
every time the phrase "an antigen which comprises the SLF — G 
motif" is recited in the specification. It would be clear to 
anyone skilled in the art that SEQ ID NO: 8, which is taught in 
the specification, is included in the phrase "an antigen which 
comprises the SLF — G motif," which is cited above. 
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Claim 52 has also been rejected under 35 U.S.C. §112, first 
paragraph in that there is no support for the recitation of 
"immunologic composition." Applicants respectfully traverse this 
rejection. The written description requirement requires that the 
invention be described in such a way that it is clear that the 
applicant invented what is claimed. See , e.g. . In re Benno, 768 
F.2d 1340 (Fed. Cir. 1985). The claim recites an "immunogenic 
composition," not an "immunologic composition." Support for an 
"immunogenic composition" is found in the specification. See , 
e.g. , : 

In one embodiment of the invention, the immunogenic 
compositions comprised of a polypeptide having a region 
that binds an antibody directed to an antigenic 
determinant containing the SLF--G motif is used for 
vaccine applications to stimulate immune responsiveness 
to the HCV antigenic determinant (s) containing the 
motif. (Emphasis added). (Page 19, lines 2-5). 

The immunogenic compositions (e.g., the antigen, 
pharmaceutical^ acceptable carrier, and adjuvant) 
typically will contain diluents, such as water, saline, 
glycerol, ethanol, etc. (Emphasis added). (Page 22, 
lines 21-23) . 

Typically, the immunogenic compositions are prepared 
as injectables . . . (Emphasis added). (Page 22, line 25). 

Immunogenic compositions used as vaccines comprise 
an immunologically effective amount of the antigenic 
polypeptides, as well as any other of the above 
mentioned components, as needed. (Emphasis added) . 
(Page 23, lines 1-3) . 

The immunogenic compositions are conventionally 
administered parenterally, e.g., by injection, either 
subcutaneously or intramuscularly. (Emphasis added) . 
(Page 23, lines 12-13) . 
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Claims 40-42, 45, 48, 49, 52 and 53 have also been rejected 
under 35 U.S.C. §112, first paragraph in that the specification is 
not enabled for the claimed peptides wherein the peptides are 
"immunogenic." The Office Action states that it would require 
undue experimentation to determine which peptides encompassed by 
the claimed invention are and are not immunogenic. Applicants 
respectfully traverse this rejection. See . e.g. . Ex Parte Forman , 
230 U.S.P.Q. 546 (Bd. App . 1986). The specification states that 
"immunogenic" means the ability to elicit a cellular and/or humoral 
immune response). (Page 14, lines 1-2). Methods for determining 
the immunogenicity of a peptide were well known to those skilled in 
the art at the time that this application was filed. The specifi- 
cation specifically teaches methods for determining immunogenicity 
of the peptides of this invention. See , e.g. , page 4, line 23 
through page 5, line 12; page 8, lines 3-8; page 23, line 26 
through page 24, line 23; page 25, line 24 through page 26, line 
14; Example 2, page 30 through page 37; and Example 4, page 42. 
These methods were will known in the art, are straight-forward, 
standard procedures, and do not require undue experimentation. In 
addition to the teachings provided in the specification, the 
attached declaration of Dr. Amy Weiner (Attachment B) , prepared and 
filed in application Serial No. 08/438,183, is made of record herein. 
Moreover, see Attachment A, which teaches that broadly cross-reacting 
antibodies to HVR1 can be induced by consensus sequence peptides. 
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Summary 



In view of the above, it is respectfully submitted that the 
claims are in condition for allowance and such action is 
requested . 

Please direct all correspondence relating to this 
application to Alisa A. Harbin, Esq., Chiron Corporation, 
Intellectual Property-R440, P.O. Box 8097, Emeryville, CA 94662- 
8097, telephone number (510) 923-2708. 

Please charge any fees that may be required to Deposit 
Account No. 19-0733. 



Respectfully submitted, 




BANNER & WITCOFF, LTD . 
28 State Street 
Boston, MA 02109 
Tel (617) 227-7111 



September 28, 1998 
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IN tttiE UNITED STATES PATENT AND TRADEMARK OFFICE 




InltoAppfiraakmof 

■ 

AmgrWddei»«taL 
Serial No. 08/43*. Its 



Group Ait Unit 1817 
Examiner. B. EridaSl 
Any. Docket Ho. 02441.5*524 



Sited: Map 9, 1SSS 

■ 

For: C OWSM K VBto MOXCF OF BEPATiH»<S tiKDS EMCS1BECHON 



Honorable AwUttnt OocMnitifonrr 



Washington, D.C" 20(231 
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I, Amy Wtioex, hereby declare ffae fbHtfwingi 



• Hi 



JL I am presenfly a Senlor SoUan* In theareaof Non-A, Non-B hepatitis research 



^CbnonOcBpoa aBo hinBagfyvill^ California. A cpfry of my curricrinra -rates, describing my 



I 



baflfcgrouiid and qualification*, u attached to to Dedarafoi 

2. Dari&g.fhe last twelve (12}. yean I hscw conducted research in vizal hepatitis at 



• * 



Gtttoa Oxpox9J&oL During (blf time 1 hive been fteeOy involved in the teseaich. supporting 

*• • ■ 

HCV 'Hflgiffrff vtil ^ff*^***^ttYr Mn ** nA T — 1 ^w^uMmw « f abovwefexeaced patent 

KA. ~ 

3. IhaVDtaownaiidamfcntfliar^ 

* 

» 

4. The flam obtained In Dr. Cham's exjterimaats demonstrate (bat HCV aatibodtef 
hare cnmreacrtfylo a HCV peptide vttkh 

• * 

itiroition. 



S In Dr. Chkn'i expesaxaa^ aevenseen (17) HCV antibody-positive human aeruro 

: : : . 

samples were tested, for todr binding wJlVily to a HCV peptide of amino acid 390-410, tc, 

a senna samples were 



ll»»M 



GSAABTZSGFVSlfAPGAKqN. Sewea^ HCV ahtibc4y<>eganve 
a^bctwledintte t^ssnegstlyeoos&o^ A* shown, in Sheet 1 (E 
of seventeen (17) HCV antibodies bound to me peptfe described above. None of the negative 

■ * » • 

controls showed any above bac&sronnd binding actiyflg. 

6. * ti'icp^ ff™fr*^ in mm* likely to have different HCV 



isolates with variant HCV aaqueDcet. .Ttereftne, Dt OnmU experiment 



aatibodiea against a. HCV peptide with el particular 



peptides or iwIatcS having other teapeneea, 



7. 



femOiar with, the report 'of Hattoriet aU, at the 4th International lo>eting 
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Hq>arh1s C VtotfaiMi Re^ I have 
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reviewed toe foil tert of die Sattod et ali. peder presented at the meeting. An abstract of the 

• • • 

attached ySxhihii 2). htyaot»wsmverbeirA..cio^^ 



(we Exhibit 5). 

g. HamttetaLieporiedfiato^^ 

t 

sainples were tested for frHMnr fgp*«* fiv& dtttamt ration protein* mnftriirfnp 



human 



sequences of amino and 384410 (8ee&h2)& 3, Oooe 1-5). As stated in Sesvlts B, 'each fusion 



protein* reacted vHtii 36.1-59.3% of HCV Infected pa 

* 

9. The experimented results posted by Batted et al a 

. , .L . .* **• 

antibodies have 

10. The reolhs obtainM both by Dr. CSbfex 



I... - (See Exhibit 3). 
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EXHIBIT 1 

PA030797.XLS Sheetl 
E2 HYPERVARIABLE REGION PEPTIDE 

2ug/well peptide n 2ug/w II Streptavidin Costar high binding plates 
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Peptide aa sequence 

#3 Biotin-Ahx-GSAARTTSGFVSLFAPGAKQN-COOH (consensus) 
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CROSS-REACTIVITY OF ANTI-HYPER VARIABLE 
REGION ANTIBODY OF HCV INFECTED PATIENTS 
M. Hattori 1 , K. Yoshioka 1 , T. Aiyama\ K. Iwata 1 , M. Yano\ Y. 
' Terasawa 1 , M Ishigami 1 , and S Kakumu 2 . 

Third Department of Internal Medicine, Nagoya University 
. School of Medicine, Nagoya 1 , First Department of Internal 
Medicine, Aichi Medical University, Aichi 2 , Japan. 

Several findings have been suggesting that antibody to the 
hypervariable region (HVR) of HCV lias neutralizing activity. 
TTie patients infected with HCV have been -shown to have anti- .; 
HVR antibody whose activity differs considerably from patient to 
patient. In order to clarify to what extent anti-HVR antibody of a 
patient cross-reacts with HVR obtained from the other patients, 
we assessed the cross-reactivity of anti-HVR antibody wifn 24 
GST fusion proteins of HVR obtained from 12 patients by 
Western blot The sera of patients reacted with 3-24 fusion 
proteins. Hie sera of two patients which did not react with the 
fusion proteins obtained from their own sera cross-reacted with 5 
or 11 fusion proteins. These results indicate that there is 
considerable cross-reactivity of anti-HVR antibody despite the 
variability of amino acid sequences of HVR. 

In addition, we selected 5 fusion proteins and assessed the 
reactivity of sera of 108 patients with these fusion proteins. Each 
fusion proteins reacted with 39-64 sera. 23 sera did not react with 
any of the five fusion proteins. With the three fusion proteins 
(one was genotype lb and two were genotype 2a), sera of me 
patients infected with genotype 2a were significantly more 
frequently reactive than these infected with genotype lb,, while, 
with the other two fusion proteins (genotype lb), there was no 
difference between genotypes. These results indicate that anti- 
HVR antibody is more frequently induced in the patients infected 
with genotype 2a than those with genotype lb, and that the cross 
reactivity of anti-HVR antibody is not limited within genotypes. 
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EXHIBIT 3 




#306 

Cross-reactivity of anti-hypervariable region antibody of HCV infected 
patients. 

M. Hattori 1 , K. Yosfaioka 1 , T. Aiyama 1 , K. Iwata 1 , M. Yano 1 , Y. 
Terasawa 1 , M. Ishigami 1 , and S. Kakumu 2 . 

Third Department of Internal Medicine, Nagoya University School of Medicine, Nagoya 1 , 
First Department of Internal Medicine, Aichi Medical University, Aichi', Japan 

GST-384^10 (pGEX-25) * DH5a+(IPTG) 

* fusion protein purified on 
Glutathione beads 

Westerns w/ patient sera 

Results 

A. 42 clones (#1-4 for each of 21 patients). 

" All the patients sera cross-reacted with variable percentages of HVR proteins obtained 
from the other patients (7.1-78.6%). Sera often reacted with the HVR proteins fromlhe 
different genotype ." 

B . Five clones expressed reacted with 108 HCV infected patients (see protocol above). 
"Each fusion proteins reacted with 36.1-593% of HCV infected patients; 64 sera reacted 
with fusion protein 39-1 (genotype 2a), 61 with 132-36 (genotype lb), 46 with 63-4 
(genotype lb) f 44 with 37-1 (genotype 2a) and 39 with 66-4 (genotype lb). 23 sera did not 
react with any of the 5 fusion proteins." 

Conclusions . * - 
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"HCV-infected patients sera cross-reacted with different HVR proteins obtained from the 
others at variable rate. Cross-reactivity of anti-HVR antibodies was not limited within 
genotypes." . _ 

Clone 384...401 407...410 

1. 132-36 ...RLFAPGS... . 

2. 66-4 ...ALFTKGP... 
3. 

4. 39-1 ...RLFTPGS... 

5. 57-1 ...GLFYYGP... 

From Poster #306; 4th International Meeting on Hepajids^VTrWaiid Related Viruses. 
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